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1. Title of the Invention : YARN-WOUND CARTRIDGE FILTER 

2 . Claims 

1. A yarn-wound cartridge filter, characterized by the 
fact that in a cartridge filter being constituted by forming a 
filter layer on a porous core tube, the above-mentioned filter 
layer is formed of a slit unwoven fabric composed of composite 
fibers in which 10 wt% or more of the constitutional fibers is 
split into 0.5 denier or less; the above-mentioned slit unwoven 
fabric is twisted at 0 . 5-4 . OT/inch; and the apparent fiber 
density of the above-mentioned filter layer is 0.18-0.30. 

2. The yarn-wound cartridge filter of Claim 1, 
characterized by the fact that the yarn width of the slit unwoven 

fabric is 3-30 mm. 

3. The yarn-wound cartridge filter of Claim 1, 
characterized by the fact that the winding length of the slit 
unwoven fabric is in a range of 5-20 cm per 1 cycle. 

3. Detailed explanation of th ^ invention 



'Numbers in the margin indicate pagination in the foreign 

text . 
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*1 *I 

(Industrial application field) 

The present invention pertains to a yarn-wound cartridge 
type filter using fibers in its constitutional component. 
(Prior art) 

A cartridge type filter using fibers in its constitutional 
component is useful mainly for filtering a liquid. In 
particular, it is used in various fields such as filtration of 
purified water being used in the pharmaceutical industry, 
electronic industry, etc., filtration in the manufacturing 
processes of alcohol beverage in the food industry, and 
filtration of a coating agent in the automobile industry. 

As conventional cartridge filters of such a type, there is a 
cartridge filter in which an ordinary spun yarn, woolen yarn, or 
sliver yarn is wound on a porous core tube described in Japanese 
Kokai Utility Model No. Sho 61 [1986] -121922 or a cartridge filter 
in which an unwoven fabric is wound described in Japanese Kokoku 
Patent No. Hei 1 [1989] -53565 . 
(Problems to be solved by the invention) 

However, in the cartridge filter in which an ordinary spun 
yarn or woolen yarn is wound on a porous core tube, the 
manufacture cost is low, however since a filtrate mainly passes 
through a relatively large cavity passage between the yarn grids, 
it is not suitable for a high-precision filtration. In addition, 
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the initial filtration efficiency is not good. 

Also, in the cartridge filter in which an unwoven fabric is 
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wound in a wide rolled state, since the outermost layer of the 
filter is planar, the filter life is short, although the 
filtration precision can be improved to some degree by raising 
the winding density. 

Also, the filtration precision and the filter life were 
generally contradictory to each other, and if one side was 
improved, the other side could not be avoided from being lowered. 

In order to solve the problems of the above-mentioned 
conventional examples, the purpose of the present invention is to 
provide a yarn-wound cartridge filter that can improve the 
filtration precision without considerably lowering the filter 
life. 

(Means to solve the problems) 

In order to achieve the above-mentioned purpose, the yarn- 
wound cartridge filter of the present invention is characterized 
by the fact that in a cartridge filter being constituted by 
forming a filter layer on a porous core tube, the above-mentioned 
filter layer is formed of a slit unwoven fabric composed of 
composite fibers in which 10 wt% or more of the constitutional 
fibers is split into 0,5 denier or less; the above-mentioned slit 
unwoven fabric is twisted at 0 . 5-4 . OT/inch; and the apparent 
fiber density of the above-mentioned filter layer is 0.18-0,30. 

In the above-mentioned constitution of the present 
invention, the yarn width of the slit unwoven fabric is 
preferably 3-30 mm. 

Also, in the above-mentioned constitution of the present 



4 



invention, the winding length of the slit unwoven fabric is 
preferably in a range of 5-20 cm per 1 cycle. 



Next, the constitution of the present invention is explained 
in detail. 

In the present invention, the reason why composite fibers in 
which 10 wt% or more of the constitutional fibers are split into 
0.5 denier or less is that fine foreign mattes with a particle 
diameter of micron (]im) order are filtered with good precision. 

Next, the reason why the slit unwoven fabric composed of an 
unwoven fabric is twisted at 0 . 5-4 . OT/inch is that the density of 
the filter layer is appropriately maintained and the filter life 
is maintained relatively long by increasing the surface area. 

Next, the reason why the filter layer is formed by winding 
the above-mentioned slit unwoven fabric on the porous core tube 
is that a cartridge type is formed. 

Next, the reason why the fiber density of the filter layer 
is set to a range of 0.18-0.30 (g/cm^) is that the filtration 
precision and the filter life are simultaneously met. In other 
words, if the density is less than 0.18, the filtration precision 
is lowered, and if the density is more than 0.30, the filter life 
tends to be lowered. 

As a thermoplastic polymer being used in the fibers 
constituting the unwoven fabric, the characteristics required for 
filtration, that is, generally the heat resistance and the 
chemical resistance are required to be excellent. For example. 
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polyester such as polyethylene, polypropylene, poly-4- 
methylpentene-1, ethylene-vinyl alcohol copolymer, ethylene-vinyl 
acetate copolymer, polyethylene terephthalate, and polybutylene 
terephthalate, polyamide such as nylon-6 and nylon-6,6, polyvinyl 
chloride, polyvinylidene chloride, etc., can be mentioned. These 
polymers may be appropriately selected in accordance with objects 
being filtered, filtration purposes, or filter usages, and the 
polymer is not necessarily limited to only the above-mentioned 
polymers . 

Among them, polyethylene and polypropylene are preferably 
used in terms of water non-absorption, cost, etc. 

Also, in the present invention, composite fibers are used as 
the above-mentioned constitutional component. As the composite 
fibers, for example, composite fibers of the above-mentioned 
various binary systems or more can be used. These composite 
fibers can be obtained by combining (conjugating) polymers of two 
components or more in the same spinneret, for example, during the 
melting prevention. 

An example of the composite fiber cross section of its few 
representative binary systems is shown in Figures 4 and 5. In 
using these composite fibers, various kinds of well-known methods 
may be adopted, and for example, in split composite fibers, they 
can be changed to fine fibers by delaminating from the boundary 
surface of each component conjugated by the physical stress such 
as high-pressure water. In other words, fiber with a fine denier 
are easily obtained from the split composite fibers. Such an 
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ultra miniaturization treatment is generally carried out at the 
same time of the unwoven fabric manufacture or after the unwoven 

/3 

fabric manufacture, however it is not necessarily limited to this 
sequence . 

Among the composite fibers, the split composite fibers as 
shown in Figure 4 are especially preferable, and in case such 
type composite fibers are used, each component constituting the 
composite fibers is not particularly limited as long as it is 
combination that can be split when splitting among the above- 
mentioned polymers. Also, the eight-split type composite fibers 
are shown in Figures 4 and 5, however the number of split can be 
an optional number. 

Also, a combination in which a component with excellent heat 
resistance and chemical resistance such as polypropylene, 
ethylene vinyl alochol copolymer, and poly-4-methylpentene-l 
being fibers constituting the frame of the unwoven fabric is used 
as the first component and a heat-fusible component such as 
polyethylene is used as the second component may also be used. 

Also, the mixture use of fibers (heat-fusible fiber 
component) of a binder component as fibers constituting an 
unwoven fabric is a preferable method. The reason for this is 
that the strength of the slit unwoven fabric is improved, the 
efficiency of the winding process can be expected, and drop 
fibers are also reduced. As the binder fibers, polyethylene and 
ethylene-vinyl acetate copolymer with a low melting point are 
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preferably used. Also, a preferable amount being mixed is 5-30 
wt%, especially 10-20 wt%. As its manufacturing method, binder 
fibers are uniformly mixed before forming an unwoven fabric and 
heat-treated after forming the unwoven fabric, so that a 
partially heat-fusible unwoven fabric can be prepared. 

The size of the fibers may be appropriately selected in 
accordance with filter usages, objects being filters, filter 
degree and purposes and is not particularly limited. It is 
usually 1-30 denier, preferably 3-10 denier. Then, in case the 
split composite fibers and other composite fibers are used, the 
size being split to each component is 0.5 denier or less, 
preferably 0.05-0.5 denier, and especially 0.1-0.3 denier. Thus, 
in case the composite fibers are used as so-called ultra fine 
fibers finer than ordinary single fibers, it is appropriately 
used as a filter that requires a preciser filtration. 

The method for manufacturing the fibers being raw materials 
for the unwoven fabric is not particularly limited, and a 
representative method, which applies melt-extrusion spinning and 
stretching as well-known techniques and obtains staple fibers by 
cutting the fibers into a desired length, can be adopted. 

As a method for manufacturing an unwoven fabric using the 
above-mentioned fiber, methods that form a card web by applying 
the fibers to a card machine, heat-treats it by a hot-air 
processing machine, and changes it into a sheet shape by a hot 
roller or a sheet-shaped unwoven fabric by entangling by water 
needle, needle punching machine, etc., can be adopted. Among 
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them, the unwoven fabric manufactured by the water needle 
is especially preferable since the composite fibers are 
effectively split. 



In the above-mentioned present invention, the yarn width of 
the slit unwoven fabric is preferably set to 3-30 mm, more 
preferably 5-20 mm. If the yarn width is less than 3 mm, yarns 
are easily cut in the winding process, and if the yarn width is 
more than 30 mm, the gap between the superposing unwoven fabrics 
is increased, so that the filtration precision tends to be 
lowered. The slit unwoven fabric can be obtained by cutting a 
wide woven fabric into a prescribed width. 

Next, the above-mentioned slit unwoven fabric is twisted 
using an ordinary yarn twister. 

Next, the above-mentioned twisted slit unwoven fabric is 
wound on a porous core tube. When the fabric is wound on the 
porous core tube, the winding length of the slit yarns is 
preferably in a range of 5-20 cm per 1 cycle. If one cycle is 
less than 5 cm, the winding density is too high, so that the 
filter life is difficult to be raised. If one cycle exceeds 20 
cm, the filtration precision tends to be lowered. 

In manufacturing the cartridge filter of the present 
invention, as slit yarns composed of an unwoven fabric before 
winding on the core tube, yarns with a Metsuke of 20-150 g/m^ is 
preferably used, and 4-100 g/m^ is especially preferable. If the 
Metsuke is smaller than 20 g/m^, irregularities of the unwoven 



fabric are easily caused, and if the Metsuke is greater than 150 
g/raS the yarns are too thick, so that the yarns are difficult to 
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be densely wound. 

The slit yarns composed of the unwoven fabric obtained in 
this manner are wound on the porous core tube by a winder, so 
that an intended unwoven fabric slit yarn-wound cartridge filter 
of the present invention can be obtained. The winding method of 
the slit yarns composed of such an unwoven fabric on the porous 
core tubule is not particularly limited as long as the surface of 
the porous core tube is completely covered by the winding method. 

The cavity passage is adjusted by such a winding, and it may 
be adjusted to an appropriate cavity passage by the above- 
mentioned winding method and the number of winds. 

Next, as the porous core tube, plastics such as 
polypropylene, metals, ceramics, etc., can be optionally used, 
and a plastic molded product made of polypropylene is preferable 
in terms of cost. The size and shape can be formed in accordance 
with the size and type of a filter. The size of holes can be a 
rectangular at an angle of 3-5 mm as an example. 

The thickness of the unwoven fabric layer being wound on the 
surface of the above-mentioned porous core tube is preferably 
about 15-50 mm as an example. 

Also, in the present invention, the slit unwoven fabric 
composed of the composite fibers in which 10 wt% of the 
constitutional fibers is split to 0.5 denier or less is twisted 
and wound on the porous core tube, so that a filter layer is 
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formed. However, needless to say, other components may also be 

added. 

(Operation) 

According to the constitution of the above-mentioned yarn- 
wound cartridge filter of the present invention, the filter layer 
is formed of a slit unwoven fabric composed of composite fibers 
in which 10 wt% of the constitutional fibers is split to 0.5 
denier or less, and the above-mentioned slit unwoven fabric is 
twisted at 0 . 5-4 . OT/inch . At the same time, the apparent fiber 
density of the above-mentioned filter layer is set to 0.18-0.30, 
and the internal cavities are disposed with good balance. As a 
result, due to a number of fine uniform cavity passages, 
particles with a fine particle diameter can be trapped with good 
precision in a liquid, so that the filtration precision can be 
improved without considerably shortening the filter life. 

Also, according to the above-mentioned preferable 
constitution of the present invention in which the yarn width of 
the slit unwoven fabric is set to 3-30 mm, the winding density 
can be made optimum. 

Also, according to the above-mentioned preferable 
constitution of the present invention in which the winding length 
of the slit unwoven fabric is in a range of 5-20 cm per 1 cycle, 
the winding density can be made optimum similarly to the above- 
mentioned constitution. 
(Application example) 

Next, an application example of the present invention is 
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explained based on the figures. 

Figures 1-3 show the yarn-wound cartridge filter of an 
application example of the present invention. In other words. 
Figure 1 is an external oblique view showing the cartridge filter 
of an application example of the present invention, Figure 2 is 
an enlarged diagram showing the part A of Figure 1, and Figure 3 
is a partially cut diagram of Figure 1. 

In Figures 1-3, 1 is a cartridge filter, 2 is an unwoven 
fabric slit yarn layer (filter layer), 3 is a slit yarn, and 4 is 
a porous core tube. Since the slit yarns 3 are wound in a 
rhombic shape on the porous core tube 4, when they are observed 
from the surface as shown in Figure 2, the slit yarns 3 are 
cubically arranged, so that projections and recessions are 
formed. 

Next, Figures 4 and 5 are schematic cross sections showing 
the split composite fibers being used in an application example 
of the present invention. In other words, the composite fibers 5 
are composed of at least two components of fiber components 6 and 
7 and split by a physical or chemical means. Also, the fiber 
components 6 and 7 may be the same polymer, and in this case, 
another polymer is interposed between the respective split 
components, so that the splitting can be made easy. 

For the yarn-wound cartridge filter with the above 
constitution, its operations and manufacturing methods are 
explained below by application examples. 
Application Example 1 
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Split composite fibers, which had a fiber cross section 
(however, 16 splits) shown in Figure 4 and in which polypropylene 
was disposed as the component 6 in the figure and poly-4- 
methylpentene-1 was disposed as the component 7 in the figure, 
were obtained by melt-spinning, stretching, and cutting. The 
composite fibers obtained had a fiber thickness of 3 denier and 
an average fiber length of 45 mm. 100 wt% of the composite 
staple fibers was opened through a card machine, so that a card 

/5 

web was formed. It was treated by a water needle (a water 
pressure of 45 kg/cm^ and a speed of 12 m/mm) , so that a sheet- 
shaped unwoven fabric with a Metsuke of 8.7 kg/cm^ was formed. 
At that time, the ratio of the fiber of 0.18 denier split was 65 
wt% . 

The unwoven fabric was slit at a width of 10 mm in the 
longitudinal direction by a splitter, so that slit yarns were 
obtained. The slit yarns were twisted at 2T/inch by a yarn 
twister, so that rope-shaped slit twisted yarns 3 were obtained. 
Here, T shows twist times per inch. 

The slit twisted yarns 3 were wound on a porous core tube 4 
made of polypropylene by a winder (10 cm per 1 cycle, that is, 
2.5 times as the number of wind from one end to the other end of 
the porous core tube 4), so that a cartridge filter 1 with an 
inner diameter of 30 mm, an outer diameter of 60 mm, a length of 
250 mm, and a filter layer density of 0.235 g/cm^ was obtained. 

The evaluation results of the filtration performances of the 
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cartridge filter obtained are shown in Table I. 

Also, the filtration performances at that time were 
evaluated as follows. 

(1) Filter life: While uniformly stirring a suspension of 
Dasto [transliteration] (Kanto Rome, an average particle diameter 
of 8 \im) for testing adjusted to a concentration of 200 ppm, when 
the water passage pressure for maintaining 10 1/rain toward the 
hollow part from the outside of each cartridge filter was 2.0 
kg/cmS the total amount of water sent (1) was evaluated. 

(2) Filtration precision: The clean water obtained in this 
manner was sampled, and the diameter of included particles was 
measured by a super centrifugal automatic particle size 
distribution measurer (made by Horiba Works K.K.). Its maximum 
particle diameter (pm) was evaluated. 

(3) Initial filtration efficiency: 1 1 of the above- 
mentioned suspension was sampled, dried, and the Dasto weight was 
assumed as A. After a lapse of 1 min from the filtration start, 

1 1 clean water was sampled, and the Dasto weight after drying 
was assumed as B. Then, the initial filtration efficiency was 
calculated by the following equation. 

Initial filtration efficiency (%) = { (A - B) /A} x 100 
Comparative Example 1 

Using polypropylene fibers (a fiber thickness of 3 denier 
and a fiber length of 45 mm), yarns of No. 1.2 (S) were obtained 
by a ring spinning and wound on a porous core tube similarly to 
Application Example 1, so that a cartridge filter was obtained. 
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This comparative example corresponds to the filter described in 
Japanese Kokai Utility Model No. Sho 61 [1986] -121922 . 

The filtration performances of the cartridge filter obtained 
are shown in Table I. 
Comparative Example 2 

Using the wide unwoven fabric used in Application Example 1, 
it was cut into a width of 250 mm and wound on a porous core 
tube, so that a cartridge filter was obtained. This comparative 
example corresponds to the filter described in Japanese Kokoku 
Patent No. Hei 1 [1989] -53565 . 

The filtration performances of the cartridge filter obtained 

are shown in Table I. 

Table I 
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1. Application Example 1 

2. Comparative Example 1 

3. Comparative Example 2 

4. Metsuke of unwoven fabric (g/cm^) 

5. Yarn No. (S) 

6. Filter layer density (g/cm^) 
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7. Filter life (1) 

8. Initial filtration efficiency (%) 

9. Filtration precision (pm) 

As seen from the above application examples and comparative 
examples, the yarn-wound cartridge filter of this application 
example can filter even fine foreign matters, so that the 
filtration precision is excellent. The initial filtration 
efficiency is also excellent, and the filter life is excellent, 
compared with Comparative Example 2. Then, since the unwoven 
fabric is used as a base, since internal cavities are many, fine, 
and uniform, the filtration precision is excellent, and a number 
of uniform cavity passages are formed by winding the slit yarns 
composed of the unwoven fabric. Thus, a yarn-wound cartridge 
filter in which the filter life is improved can be obtained. 

The above-mentioned yarn-wound cartridge filter of the 
present invention is useful mainly for filtering a liquid, and 
for example, it can be used or applied to various fields such as 
filtration of purified water being used in the pharmaceutical 
industry, electronic industry, etc., filtration in the 
manufacturing processes of alcohol beverage in the food industry, 
and filtration of a coating agent in the automobile industry. 
(Effects of the invention) 

As explained above, according to the constitution of the 
above-mentioned yarn-wound cartridge filter of the present 
invention, the filter layer is formed of a slit unwoven fabric 
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composed of composite fibers in which 10 wt% of the /6 
constitutional fibers is split to 0.5 denier or less, and the 
above-mentioned slit unwoven fabric is twisted at 0 . 5-4 . OT/inch. 
At the same time, the apparent fiber density of the above- 
mentioned filter layer is set to 0.18-0.30, and the internal 
cavities are disposed with good balance. As a result, due to a 
number of fine uniform cavity passages, particles with a fine 
particle diameter can be trapped with good precision in a liquid, 
so that the filtration precision can be improved without 
considerably shortening the filter life. 

Also, according to the above-mentioned preferable 
constitution of the present invention in which the yarn width of 
the slit unwoven fabric is set to 3-30 mm, the winding density 
can be made optimum. 

Also, according to the above-mentioned preferable 
constitution of the present invention in which the winding length 
of the slit unwoven fabric is in a range of 5-20 cm per 1 cycle, 
the winding density can be made optimum similarly to the above- 
mentioned constitution. 

4 . Brief description of the figures 

Figure 1 is an oblique view showing the cartridge filter of 
an application example of the present invention. Figure 2 is an 
enlarged diagram showing the main parts of Figure 1. Figure 3 is 
a partial cross section of Figure 1. Figures 4 and 5 [sic]... 
Figure 5 shows an example of the cross section of composite 
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fibers being used in an application example of the present 
invention . 

1 Cartridge filter 

2 Slit unwoven fabric layer (filter layer) 

3 Slit unwoven fabric 

4 Porous core tube 

5 Split composite fiber 
6, 7 Fiber components 
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Figure 1: 

1 Cartridge filter 

2 Slit unwoven fabric layer (filter layer) 

3 Slit unwoven fabric 

4 Porous core tube 

Figure 4 : 

5 Split composite fiber 
6, 7 Fiber components 
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* - h 'J v?7>f ;U^-^:f#SC^:;&<-C§-5o ir^ 

- 1 1 - 

^ fcs X »j h 3-3 0 mm ^ 

So 

m 1 g] » 3 Ef T . I - h ^) 
3 (ix u 7 4 {i^?Ltt;g;®r'fe 6o X u 



*HfM¥ 4-45811(4) 
-Pl]iLT15-50mmgffi3&<fiF^Ll^o 

«tt;&^t>n£Sx U y h^^m^iz^^i^iftiho^. 

-©«iiE<ci;n(i. mMmitm&mmo i o as 

:KOyh^m^iiO. 5-4. OTZ-rvf-^Oftfe 

Oiattffiffi*0. 18-0. 30iLfc©Tf. 
a5SBg*o<^ >x J; < mm^ tiftmikco i:,^ tfl 

- 1 2 - 

^p^tcsii©jj?';'7-^^^E$^-c^fjt^<t-s 

HJfcM 1 

7 ® j*^^ LTst? U 4 - ^ ^ vf- V - 1 *E 

•rsc:^icj:>)?#y::o ?i ^) n/;:a^a«tti. mm 



-13- 
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-14 — 



;r-^'-r.-K;l/(7KE45 kg /erf ^ iiffi 1 2 m 
/mm) T4!L®tx i#5 8. 7kg/crf0 h 

OnmirtltXU^ht. X'J^h^^fffco COX 
cox 'J h^*t^3*7^ >^<-irJ:or7K 

5I5I) rt!130mms ^S6 0mm^ S$25 0 
mm> aiiaSO^SO. 2 3 5 g/cTn3 (D;f7- 
h 'J 7 ;u - 1 

b ti^:: - h 'J y ;U - © ilS id i- 

- 1 5 - 
CCDitef^ili. 115^63 6 1 - 1 2 1 9 2 2^^il;ffl 

m 1 &K7^to 

itetm 2 

250mTn©«IC:^vh t T UttS^I^ ± I- ^ i 
<^ ItT ^ - h U 7 - ^: L fco 

^ 1 m\Z7skto 



m 1 s 







itnm 1 


it^m 2 




5 8.7 




6 0, 1 


(S) 




1 . 2 




itaBeii(g/(^) 


0. 250 


0. 243 


0. 248 




14 5 


1 8 0 


1 0 0 


mum {%) 


8 5. 3 


6 4. 9 


7 2. 4 




5 


3 0 


1 5 



4-45811(5) 

® mmv ^ y : m&2 Q 0 P P mKm^^ tit: 
Keiffi^^x h (M^o- 5pi^ttS8 AT m) O 

i n^rtt}$t5fcto©ii*ff;tl?!»<2. Okg/cnfi 

(/iTn) TfFfflf So 
(D SJ^tti&a^P : ±iBlii©?&^ 1 J? aSKU^i^ii 
»® ^^X bfi«^ A i ifliliiate 1 

1 ^ SflSt L. SiS^O^X hSS^Bi: 

SjWatii^^ (96) = t(A-B)/Al xlOO 
JtKPll 

;K >J •:^p («ti*:$ 3 -r-'-^V. « 

tiS 45mm) ^ffiffit. t) 1 . 

2 (s) cD*^f#. 1 <t i^atc^^att 

:S;f§f ten "C:^ - h 0 7 -f >^U^ - <!: L /Co 

- 1 6 - 

t6PJ©*i^^^- K 'J i^7 ^ >H/^ -fi. IS/h^X 
^ft* t?tti©-C ^ -6 t -5 MiafflKf-«^s 
«i§«!l*ic t)«ns * fc«ii7 7 feitK«?'J 2 tc 

Wci^-o/::i6i4i©tSK3{'<'t ens :?^tt**^ t>/j: 
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lirsax u 9 ^jpts^uii 0 . 5-4. or/^>f- 

&»^®«ai?BfK*0. 1 8-0. aOiLfcfflr-v 
rtas^ |!S(*</N'7 :/x J; < ES*tifcfil®<o fcffl t 

* fc. X y l-:?; JSffi®*^* 3 - 3 0 mm t 

*fc. X 'j y h>fCf5Hl3 0ll*ft{^gS3!i<x 1 * 
■{ A^^kO 5-2 0 cm©lBffl-e*5t<'^^* 



4-45811(6) 
< /l/^- -©i^mBl. »2Sll4Sl E«)iia4£:*cBI. 

1 - * - h y y y 7 .f ;U ^' - , 2 ■•■ X U y h :f 
tS^IB («igJg) X 3 -x «J V h:7;|8i?6. 4 



ft a A ^pii± iifert %^ iTisi'l 
ft a A #a± feK (felll 



- 1 9 - 



2 0 
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^ 1 ^ 




3-X'J y h'^l^ 
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^mW- 4-45811(8) 
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